Phosphorylase phosphatase complex from skeletal muscle. Activation of one of two catalytic subunits by manganese ions.
Sarcoplasmic phosphorylase phosphatase extracted from ground skeletal muscle was recovered in a high molecular weight from (Mr = 250000). This enzyme has been purified from extracts by anion-exchange and gel chromatography to yield a preparation with three major protein components of Mr 83000, 72000, and 32000 by sodium dodecyl sulfate gel electrophoresis. The phosphorylase phosphatase activity of the complex form was activated more than 10-fold by Mn2+, with a K0.5 of 10(-5) M, but not by Mg2+ or Ca2+. Manganese activation occurred over a period of several minutes and resulted primarily in an increase in Vmax of a phosphatase that was sensitive to trypsin. Activation persisted after gel filtration, and the active form of the enzyme did not contain bound manganese measured by using 54Mn2+. A contaminating p-nitrophenylphosphatase was activated by either Mn2+ (K0.5 of 10(-4) M) or Mg2+ (K0.5 of 10(-3) M). Unlike the protein phosphatase this enzyme was inactive following removal of the metal ions by gel filtration. The phosphatase complex could be dissociated into its component subunits by precipitation with 50% acetone at 20 degrees C in the presence of an inert divalent cation, reducing agent, and bovine serum albumin. Two catalytic subunits were quantitatively recovered; one of Mr 83000 was a trypsin-sensitive manganese-activated phosphatase and the second of Mr 32000 was trypsin-stable and metal ion dependent. Both enzymes were effective in catalyzing the dephosphorylation of either phosphorylase a or the regulatory subunit of adenosine cyclic 3',5'-phosphate (cAMP) dependent protein kinase, but neither subunit possessed p-nitrophenylphosphatase activity.